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The Sugar Industry in the Cauca 
Valley-—Colombia. 

This valley, which runs north-south 
and which is traversed by the Cauca 
River, contains a tract of highly fertile 
soil possessing a valuable food potential. 
The area is at an elevation of some 
3,300 feet and is bounded east and west 
by high mountain ranges. The rainfall 
is about 35 inches annually, but rises 
to 44 inches at Manuelita Plantation, 
where records over a period of 47 years 
show the following average distribution: 

ins. ins. 
July b.4 
August .. 1.7 
September 2.9 
October 
November.. 
December 


February 3.2 

March 

April 

May 

June 3.6 
The valley is an ancient lake bed with 

rich soils and very regular topography. 


5.6 


5.1 


| Soil analyses show that :— 


ROME PEC 


I REESE ORL. DIP 


Organic matter ranges to 4.5% 

Replacement bases range to 35 m.e. 
per 100 grms. 

Replaceable K ranges to 1 m.e. 
100 grms. 

pH ranges from 6.0—7.5. 


per 


A typical mechanical analysis is: 
Sand 16.4°% 
Coarse Silt 18.7% 
Fine Silt 30.4%, 
Clay ' ‘ 34.4%, 

The valley floor is in three almost 
indistinguishable terraces. Near the 
ranges are the lighter soils with a one 
to two per cent. fall towards the central 
area; next come heavier types with a 
one per cent. fall, and in the central 
area the fall is only four in a thousand, 
and the lands are underlain by heavy 
clay subsoils. 

The major area of the valley consists 
of tropical chernozems characterized by 
a dark, organic-matter-rich, surface 
soil, and by the presence of CaCO, in 
the B-horizon. In some cases the almost 
black colour extends to a depth of three 
feet with a texture reminiscent of the 
best Burdekin delta lands. 

Local authorities state that there 
exists at least a million acres of good 
arable land of the above description and 
equal in quality to that now producing 
sugar cane. The sugar producing 
potential of the valley, therefore, 
approaches present-day production in 
Cuba. 
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Supplementary irrigation is necessary 
for optimum growth conditions. Sub- 
terranean water is freely available at 
some 40 to 60 feet depth, but bores are 
extended to some 200 feet or more to 
tap sub-artesian water-bearing beds. 
Pumping is carried out from the 50-foot 
depth, and bore capacities of 2,000,000 
gallons per day indicate both the 
freedom of water movement in the 
drifts and the water quantities available. 

Portions of the Cauca Valley have 
been producing cane for eighty years 
without the addition of any fertilizer to 
the soils, but there is now some evidence 
of phosphate and potash depletion on 
small marginal areas. This richness in 
regard to phosphate and potash is not 
unique (cf. Burdekin delta soils), but 
the nitrogen status after such a long 
period of cropping is probably without 
parallel in the sugar producing world. 
It has doubtless been assisted by the 
practice of conserving all cane trash in 
alternate interspaces. The general 
cultural practice after harvesting plant 
cane is to rake the trash by hand into 
every second interspace; the bared 
sections are then cultivated by plough- 
ing away from the cane rows, followed 
by throwing back the soil into its 
original position and shaping irrigation 
furrows. After the final ratoon (usually 
the third) all crop residues are worked 
into the soil and cowpeas planted for a 
cover crop. The equable climate with 
no winter period allows two cowpea 
crops to be grown if required and in 
consequence a fallow period of up to 
ten months may ensue before replant- 
ing with cane. 

Land preparation and drilling out is 
performed on the Pl intations by modern 
power equipment, but light cultivation 
and weeding is, in the main, manual. 
Field drainage, where required, is by a 
system of open, broad ditches, which 
create no obstacle to implement work 
or to harvesting. 

At Central Manuelita, one of the large 
plantations, production averages 7.8 


tons of sugar per acre on a 164 months 
crop. P.O.J.2878 is still wide ly grown 
in the valley, 


as is also P.O. J.2714. 
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At the present time about 50,000 
acres are cultivated for cane growing. 
The output of sugar approximates 
160,000 tons, including “ Panella’ 
sugar produced for local consumption. 
This latter product is a fudge-like 
substance moulded into loaves and is 
produced in small factories with rather 
primitive equipment, which results in 
only some 9 per cent. sugar being 
recovered from the cane. 


Trash Conservation in the British 
West Indies. 

The most debated agricultural 
practice in the British West Indies 
was the almost universal conservation 
of trash in cane fields. This is not of 
immediate interest to Queensland 
because of the pre-harvest burning 
method employed, but a change in 
circumstances may, at some future 
time, require a better understanding of 
soil-organic-matter relationships. To 
date, the only systematic investigation 
of trash conservation in Queensland 
has been on a red volcanic loam which 
has a moderately high organic matter 
content, and no specific information 
has been obtained as to the value of 
the practice on other types and in other 
environments. 


In the British West Indies the con- 
servation of trash is as old as the 
industry itself and its value is taken for 
granted by plantation men to such an 
extent that little, if any, investigational 
studies are conducted. Where e a 
were made as to the advantage of th 
procedure, plantation susicineriels 
were frequently unable to quote trial 
results but considered, generally, that 
it was a necessary routine. Some held 
the opinion that it did little good, but 
had no basis for evaluating it. 

In Jamaica the procedure is fairly 
uniform, except where influenced by 
irrigation or drainage. On lands which 
are flat cultivated, a complete trash 
blanket is retained after each harvest, 
and after the final ratoon is cut all trash 
residues are worked into the soil with 
Roman harrows (a heavy tandem disc 
harrow with cut-away discs). This 
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implement destroys the stubble and 
at the same time cuts up the trash 
and incorporates it in the soil. Up 
to six or eight passes are made at right 
angles to each other and the trash is 
thus incorporated to a depth of some 
9-inches. The fields then receive two 
deep knifings (grubbings), are drilled 
out and replanted. To counteract 
nitrogen deficiency sulphate of ammonia 
is applied to the drill at the rate of 
200-300 Ibs. per acre. On some planta- 
tions the trash blanket is raked into 
alternate interspaces, the bared ones 
cultivated and the trash returned; the 


CANE GROWERS’ QUARTERLY BULLETIN 41 


inches on a restricted section of the 
central ridge which rises to a maximum 
of 1,100 feet. There is a dry period from 
December to June. These soils are, in 
the main, highly calcareous and, besides 
being rather droughty, are potash 
deficient. All trash is conserved at 
harvest in the form of a trash blanket. 
After the final ratoons, the trash is piled 
in large heaps during land preparation 
and is spread over the fields again sub- 
sequent to planting. This costly and 
labour consuming procedure eliminates 
the necessity for weed control in plant 
cane. 





Fig. 14—Heavy Knifer Unit used in British West Indies for subsoil cultivation after 
trash is incorporated with Roman harrows. 


following year the undisturbed inter- 
spaces are bared and cultivated. Fourth 
and fifth ratoons are normally grown. 
The specimen statistics show the 
average productive capacity. 


Plantation Year |T.S.A.|T.C.A. |Ratio 
Caymanas ..| 1952 | 3.51 | 31.48 | 8.96 
Frome ..| 1952 | 3.45 | 30.34 | 8.76 
Hampden ..| 1952 | 2.49 | 20.31 | 8.16 
Innswood --| 1952 | 3.21 28.17 | 8.77 
Jamaica Est. 1951 | 3.55 | 33.63 | 9.48 
Monymusk ..| 1952 | 3.50 | 30.94 | 8.84 

} 





On Barbados the rainfall varies from 
40-inches on the coastal areas to 80- 


Trinidad harvesting methods provide 
generally for pre-harvest burning and 
all remaining residues are burnt at the 
end of each crop cycle. It is difficult 
to appreciate the reason for different 
procedure between this and the other 
islands. Trinidad soils suffer from poor 
drainage, as do some of the Jamaican 
ones, and the annual rainfall is of the 
same order as at Frome and Jamaica 
Sugar Estates. It would appear on 
casual observation that if trash con- 
servation produces good returns on the 
two last-mentioned plantations, it should 
do likewise in Trinidad. 
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W. R. Muschett, Vale Royal Estates 
Ltd., Jamaica, has compared inorganic 
fertilizing with sulphate of ammonia 
and potash with fly-penning and mulch- 
ing in an attempt to evaluate any 
benefits from organic matter. His con- 
clusions show a slight benefit in tons of 
cane per acre for inorganic fertilizers, 
and a comparative cost for the treat- 
ments of:- 


Fly-penning (per acre) .. £13 19 0 
Mulching with grass (per 

acre) ie és ll 8 O 
Inorganic fertilizers (pet r 


acre) 410 6 
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utilized in fields both as a means of 
disposal of the by-product and as a 
source of organic matter for the land. 


The general procedure is to spread it 
as a blanket on fallow land in amounts 
approximating 40 tons per acre and to 
proceed according to one of the three 
following methods :— 


(a) Fly-penning—Bagasse is spread 
on the soil surface and pens 
erected in one acre units. Fodder 
is placed in the pens and cattle 
are enclosed to give 2,000 cattle- 
head-nights. 





Fig. 15— Close-up of Knifer Unit. 


This is also used where a bagasse blanket is applied 


to the soil. 


These trials were carried out in the 
drier, natural rainfall areas of Jamaica 
where the effects of moisture conserva- 
tion (if any) would have been expected 
to make themselves evident in increased 
yields. 

Where specific investigations have 
been pursued, it is generally agreed that 
most of the benefits of trash conserva- 
tion result from the potash content of 
the plant residues. 


Bagasse Usage in Cane Fields. 


On a number of B.W.1. plantations 
the bagasse surplus of factories is being 


(b) Bagasse is spread on the land and 
is worked in with disc harrows. 
(c) Bagasse is spread and the land 
then grubbed deeply both ways 
to a depth of 15 inches or more. 
In all cases extra sulphate of ammonia 
is applied at planting time to assist 
decomposition of the bagasse. 
Treatment (c) is worthy of investiga- 
tion in Queensland where shallow soils 
are underlain by heavy clays, such as in 
Mackay and parts of Bundaberg. It is 
noticeable that during the deep grub- 
bing operation the bagasse runs down 
the gashes made by the grubber tynes 
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in the clay subsoil. Partitions of bagasse 
so formed would (1) prevent running 
together of the clay subsoil after heavy 
rain, (2) allow more rapid water penetra- 
tion, (3) promote deeper root develop- 
ment, and (4) store more moisture for 
dry periods. Further, the high lignin 
content of bagasse renders it resistant 
to decomposition and the rate of 
decomposition would be slower in the 
subsoil than in the warmer surface 
layer. 


Trash Conservation in Natal. 
The practice in this country, although 
of more recent development than in the 
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less steep hillsides of Natal are remini- 
scent of the eroded lands of Childers. 

Natal sugar producing soils are 
(1) shale formation which produces the 
major type, (2) coastal sands which are 
windblown and which are very light in 
texture, (3) chocolate, heavy loams 
derived from dolerites, (4) red loams 
from basalt, and (5) Table Mountain 
sandstone soils which are of a light 
sandy loam type. 


The general plant food deficiency in 
Natal has, in the past, been 
phosphorus, but recent field trials have 
demonstrated a depletion of potash 


soils 





Fig. 16—Showing the placement of the tyres on the Knifer. 
subsoil to a depth of 22 inches. 


British West Indies, is even more wide- 
spread. With the exception of certain 
very fertile alluvial flats, crops are cut 
green and all trash and tops conserved 
as a blanket. 


Sugar cane is grown in Natal along 
a coastal strip some 200 miles from 
north to south and extending inland an 
average of only five miles. Elevations 
vary from sea level to 2,000 feet and 
apart from some alluvial flats which are 
relatively unimportant in total acreage 
the lands are undulating to hilly. Very 
little land of comparable slope is farmed 
in the Queensland industry, and the 


These can break up the 


reserves in some areas. Du Toit has 
summarised the plant foods added to 
Natal soils in the form of fertilizers and 
filter cake, etc., and calculates that each 
harvested acre receives on an average: 
28 lbs. Nitrogen = 140 lbs. sulphate of 


ammonia 

80 Ibs. P,O; 400 lbs. super- 
phosphate 

12 lbs. K,O 20 lbs. muriate of 


potash. 
Molasses is not used as a fertilizer. 
Crops are harvested at an average age 
of 22 to 24 months except on certain 
rich alluvial flats where it is cut at 12 











to 14 months. The usual practice is to 
grow a plant and two or three ratoon 
crops, although on alluvial areas the 
vigour of ratoons frequently results in 
four or five being grown before com- 
pleting the cycle. These river flats, with 
a production in many cases of 70 tons 
per acre in 12 months, are probably as 
productive as any sugar soils in the 
world. 

Planting is carried out generally on 
the contours to minimise erosion, and 
land is frequently prepared and drilled 
out while dry so that quick advantage 
may be taken of rains when they fall. 
Planting is at 4in.-6in. interspaces and 
the average planting depth 6in.-8in. 
below true soil surface. Most planting 
is still by hand, although the use of 
machines is spreading, particularly for 
dry conditions when the machine can 
place the plants in a moist subsurface 
position. One year old plant or ratoon 
cane is cut into setts 16 to 18 inches 
long and dipped in Aretan before laying 
in the drills and covering by hand. 
Mule-drawn scarifiers perform most 
plant cane cultivation, the steep slopes 
limiting the usage of wheeled high- 
clearance tractors. 

At harvest time the crops are cut 
without recourse to pre-harvest burn- 
ing, the trash left as a continuous 
blanket and the ratoons allowed to 

volunteer ’’ through the trash layer. 
In early cutting—June and July—it is 
found that low soil and air temperatures 
sometimes inhibit ratooning under such 
conditions, so the trash is relieved from 
the rows to increase soil temperature in 
the vicinity of the stools. Fertilizer is 
applied on the trash blanket by hand 
and it is claimed that this gives better 
results than when applied to the soil 
surface. 


Similar procedures are followed for 
subsequent ratoon crops until the final 
one is harvested. At this stage the 
incorporation of the trash with the 
soil varies somewhat. Some growers 
attempt to plough in the entire blanket, 
but the trash ploughs do not, to date, 
perform a really satisfactory job. 
Others cut up the trash by three or 
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four operations with disc harrows and 
at the same time eradicate the stubble. 
Whatever the method, a legume, usually 
Sunn hemp, is planted broadcast and 
the resulting crop turned in while still 


succulent. The trash and legume 
decompose rapidly together. | When 


spring planting is envisaged an attempt 
is made to grow a second legume crop 
for soil cover and to increase the 
quantity of organic matter. The success 
of this venture depends on a winter 
legume and the incidence of winter 
rainfall and has not, to date, been 
marked with signal success. 


The sugar belt rainfall ranges from 
32 to 50 inches per annum with a 
distinct wet season in the summer 
months and a dry winter-spring period, 
similar to the Bundaberg district. In 
addition, the coastal strip on which 
cane is cultivated is subjected to strong 
winds over a protracted period. These 
factors of deficient rainfall and high 
evaporation, together with a sloping 
terrain, combine to produce a soil 
moisture deficiency complex for much 
of the year. It is probable, therefore, 
that the undoubted benefits obtained 
from trash conservation are the result 
of (1) cutting down evaporation losses, 
(2) increasing the zone of root feeding 
by maintaining a moist area immedi- 
ately below the trash layer, (3) improv- 
ing the potash supply to soils which are 
becoming deficient, and (4) minimising 
soil erosion. 


Experimental evidence indicates that 
no appreciable benefit from trash con- 
servation in terms of increased yield is 
obtained on plant cane or first ratoons, 
but that there is a progressive build-up 
in production in succeeding ratoon 
crops. This suggests that the ploughing 
in of the accumulated trash blanket 
after the final ratoons is less important, 
in short term effect, than is the surface 
trash cover in the ratoon crops. If the 
trash benefit were directly attributable 
to increasing the soil organic matter, 
then the incorporation of such a large 
quantity after final ratoons—followed 
by one or two legume crops—should 
have a considerable effect on the plant 
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cane crop. From the evidence available 
it would appear that the greatest 
benefits are obtained when a partially 
rotted trash layer (in the second and 
third ratoon crops) is providing nutrients 
to the crop while at the same time 
cutting down evaporation losses from 
the soil surface. 

Irrigation in Natal. 

The rather critical rainfall of the 
Natal sugar belt suggests the desir- 
ability of supplementary irrigation. To 
date, sub-artesian water supplies do 
not appear to have been surveyed in 
any detail and it is not known whether 
good drift beds, capable of feeding large 
pumping units, are available at reason- 
able depths. But the area is crossed by 
a considerable number of rivers which 
usually flow in deep gorges and which 
lend themselves to weir construction. 
Large quantities of water are pumped 
from these streams and several planta- 
tions are watered either by furrow or 
spray methods. Perhaps the largest 
installation is at Natal Estates, where 
six electrically driven 5-stage pumps 
lift some 20 million gallons per day a 
height of 490 feet. This is all reticulated 
for furrow irrigation on the plantation 
and is still inadequate to maintain 
continuous growth over the entire area. 

On another plantation, Illovo, where 
the terrain is much steeper, the water, 
reticulated in open ditches, is picked up 
at strategic points by D8 Caterpillar 
tractors, on which are mounted pumps 
and high pressure revolving sprays. 
This method allows the watering of 
slopes which it would be impracticable 
to irrigate by other methods, although 
the strong wind factor adds to the 
problem of effective distribution. It 
will be interesting to observe the result 
of this venture; other sugar producing 
countries have tried and discarded the 
spray system on economic grounds, but 
in those cases furrow irrigation was 
quite practicable. 

(he high initial costs of spray irriga- 
tion are a limiting factor unless they 


can be counterbalanced by water 
Savings where water is scarce and 
costly. One Jamaica plantation, after 
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experience with both methods, stated: 
“On light soil areas the water required 
by the overhead system was one-third 
of that required for flood irrigation, but 
the cost of application was doubled. 
Power costs amounted to 62 per cent. 
of the cost of application by the over- 


head system so that, in effect, the cost 
of irrigation by the two systems was 


nearly equal.” 
General. 

The South African sugar industry is 
producing cane under what must appear 
to a visitor as difficult conditions. 
Although the climatic zone is a sub- 
tropical one, the temperature is obviously 
sufficiently high for a good standard of 
production as evidenced by the output 
on river flats. There are no frosts 
except on the more elevated western 
areas and, even there, they are not of 
economic importance. The limitations 
placed on the industry in general are 
difficulty of terrain and paucity of 
rainfall, and both are responsible, in 
part, for the two year cropping cycle. 


Production statistics demonstrate 
that yield per acre is better than would 
be expected with such a rainfall- 
topography complex, and much of the 
credit for the unit production figure 
must be given to the varieties N.Co.310, 
Co.331 and Co.301, which make up the 
bulk of the crop. These hardy, vigorous 
types have almost completely replaced 
Uba and Co.281, the former of which 
succumbed to streak disease, and the 
latter of which has faded out rapidly in 


recent years—possibly as a result of 
ratoon stunting disease. 
The relatively thin, trash clinging 


varieties which are grown do not lend 
themselves easily to a green cutting 
programme and the factories are con- 
cerned at the amount of adhering trash 
which goes through the mill rollers. 
Free trashing varieties would suit both 
grower and miller, and no doubt this 
character is being watched by the 
industry cane breeders. 

There is, at present, 
coloured labour force available with a 
wage scale which is, on Queensland 
standards, extremely low. Under such 


a considerable 
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conditions there is little incentive to 
mechanise many field operations and, 
in addition, much of the steep land 
would present considerable obstacles to 
wheel tractor working. It seems pro- 
bable, therefore, that the South African 
industry will not become highly 
mechanised unless and until major 
social changes make labour scarce or 
costly. In the meantime, the low unit 
labour costs should be reflected in a 
continuance of low cost of production 
figures. This should be of considerable 


* 
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Sugar Experiment Station does not 
now operate in the milling field, all such 
investigations having been taken over 
by the Natal Sugar Milling Research 
Institute. There is, under Experiment 
Station control, a European staff of 
25 and a non-European labour staff of 
129. With the exception of a farm 
manager at Chaka’s Kraal, all technical 
and clerical staff are headquartered at 
Mount Edgecombe. The majority of 
the staff are housed at the Experiment 
Station. 





Fig. 17—Mr. N. J. King discussing Experiment Station matters with the Acting Director 
Mr. C. H. O. Pearson, at Mt. Edgecombe, Natal. 


advantage to the industry if and when 
it re-enters the export market. 


The Sugar Experiment Station of 
the South African Sugar Industry. 


This was established at Mount Edge- 
combe in 1925 and for the first 10 years 
was financed by a levy on each ton of 
cane crushed. Under the Sugar Act of 
1936, this method of finance was 
replaced by an annual grant from 
industry levy funds which are collected 
by the South African Sugar Associa- 
tion. At the present time the annual 
expenditure is in excess of £50,000 and 
is tending to increase sharply. The 


Mount Edgecombe Experiment 
Station has 120 acres of land, while at 
Chaka’s Kraal there is a 200 acre 
experiment farm. In addition, the 
Station has under contract 300 acres of 
the Umhlatuzi Valley Sugar Company’s 
lands for the bulk propagation of newly 
released varieties. 

Among the many modern buildings 
at Mount Edgecombe is a temperature 
controlled and air conditioned glass- 
house for the conduct of cane breeding 
under controlled conditions. Sugar cane 
does not normally set fertile seed under 
the prevailing climatic conditions of 
Natal and the cane breeder, P. G. C. 


953 


not 
uch 
ver 
rch 
lent 
r of 
f of 
arm 
ical 
1 at 
J of 
nent 


ment 
le at 
acre 

the 
es of 
ny’s 
ewly 


lings 
iture 
‘lass- 
ding 
cane 
nder 
is of 


nC. 


1 OCTOBER, 1953) 


Brett, has found that normal seed pro- 
duction can be achieved by keeping 
arrowing stalks in solution in the glass- 
house during the period of crossing. 
Recent work has shown that tempera- 
ture—not humidity—is the controlling 
factor. 

The Chemical Department conducts 
soil analytical work similar to that of 
sugar organisations elsewhere, and in 
addition operates a fertilizer advisory 
service for growers. The South African 
Sugar Association is at present imple- 
menting a policy of extended soil 
advisory work with a view to improving 
plant nutrition in the sugar belt. 

A new pathology building at the 
Experiment Station has facilitated 
investigational work in this field. Natal 
has four major cane diseases—mosaic, 
smut, streak, and chlorotic streak. The 
first mentioned is no longer of great 
economic importance, although the 
susceptibility of all varieties has to be 
assessed with care. Streak is now 
almost extinct since the varieties being 
grown commercially are highly resistant. 
Smut, originally discovered in 1877, 
disappeared from the industry for a 
long period of years, but reappeared in 
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1945; it is now present in scattered 
areas, the most susceptible of present 
day varieties being Co.301. Chlorotic 
streak was first reported in South 
Africa in 1952, but it is not likely to 
become a threat to cane production 
under such dry conditions. It is only 
on the rich alluvial flats that any losses 
are likely to occur. 


Organization. 


The Sugar Experiment Station of the 
South African Sugar Association is 
controlled by a Committee consisting 
of eight (8) members nominated by the 
Natal Sugar Millers’ Association, and 
eight (8) members nominated by the 
South African Cane Growers’ Associa- 
tion. From this Committee of sixteen 
(16) there is appointed an Executive 
Committee of six (6), three from cach 
of the two associations. The chairman- 
ship of the Committee is held alternately 
by the Millers and Growers’ Associa- 
tion. In addition, there has recently 
been appointed a management com- 
mittee which meets the Director of the 
Sugar Experiment Station at very 
frequent intervals to discuss working 
details. 


A New Selective Weedicide 


During the overseas trip made 
recently by Mr. Norman J. King, 
Director of Sugar Experiment Stations, 
a visit was made to the Monsanto 
Chemical Co. in St. Louis, Missouri, 
probably the world’s largest manufac- 
turers of weedicides. Here the oppor- 
tunity was taken to observe the action 
of a new chemical which acted as a 
selective herbicide. 

Cane growers will recall that when 
24-D and Methoxone were first 
marketed in Queensland they were 
used as selective weed killers; when 
sprayed on to growing grasses and 
weeds they killed the broad-leafed 
weeds but did not affect any grasses 
which were present. Later the pre- 


emergence effect of these compounds 
was discovered and they were then used 
to spray bare soil and to prevent the 
germination of both weeds and grasses. 


The new chemical, known as I.P.C.,* 
if sprayed on bare soil will prevent the 
emergence of grasses, includirg such 
graminaceous plants as wheat, barley, 
oats, etc., but has no effect on the 
germination of broad-leafed plants, 
including cotton, buckwheat, radishes, 
etc. The advantage of such a selective 
herbicide lies, not in the sugar industry, 
but in those districts where cotton and 
many other similar crops are being 


farmed.—N.J.K. 


* 3 chloro isopropyl phenyl carbamate. 
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Fertilizer Recommendations 
By L. G. VALLANCE 


Sugar Bureau Mixtures 

At the present time growers in all 
districts are freely taking advantage of 
the soil testing service provided by the 
Bureau and during the past twelve 
months the number of soil samples 
handled by the soils laboratory was the 
highest for many years. A considerable 
amount of effort has been put into 
carrying out this work as expeditiously 
as possible in order to return the results 
and fertilizer recommendations to the 
growers concerned without undue delay. 
The laboratory staff has been increased 
and it is hoped that the unavoidable 
lag which was present earlier in the 
year has now been overcome. 

Those farmers who have received 
fertilizer advice notices as the result of 
the analysis of their soil will have 
noticed that the recommendation is 
made in terms of Planting or Ratoon- 
ing Sugar Bureau Mixture plus a 
top dressing of sulphate of ammonia. 
It may be pointed out for the benefit of 
new growers that these Sugar Bureau 
Mixtures are not fertilizers put up or 
manufactured by the Bureau of Sugar 
Experiment Stations, but are mixtures 
made by the various companies accord- 
ing to certain formulae. The propor- 
tions of the ingredients in_ these 
formulae are based upon the results of 
a large number of fertilizer trials carried 
out over very many years and are 
recommended by the Bureau as being 
eminently suitable for correcting the 
various degrees of phosphate and 
potash deficiencies that exist in sugar 
cane soils. 

The mixtures consist of three simple 
formulae designed to take care of high, 
medium or low phosphate or potash 
requirements and are labelled Mixture 
No. 1, Mixture No. 2, or Mixture No. 3. 
They are available for either plant or 
ratoon cane, and if plant cane is to be 
fertilized the mixture will contain only 
a small amount of nitrogen, whereas for 
ratoon cane the nitrogenous content of 


the fertilizer is increased. The large 
amount of nitrogen necessary to pro- 
duce the maximum crop is best put on, 
not at planting or ratooning, but at a 
later date as a top dressing. The reason 
for this is clearly outlined in the 
“Manual of Cane Growing” in Chapter 8, 
which deals with the nutrition of the 
sugar cane plant. It need not be 
repeated here, but those who are in any 
doubt regarding the correct method of 
fertilizing their cane are strongly 
advised to read this chapter. It is 
sufficient to state that there are only a 
very few exceptional circumstances in 
which Sugar Bureau mixtures fail to 
cover the soil’s requirements. 


The multiplicity of fertilizer mixtures 
at present on the market must surely 
confuse many growers, particularly 
those who are new to the industry. 
From the point of view of the soil itself 
and the sugar cane crop that it sup- 
ports, there seems little justification for 
the many types of fertilizers purchased 
yearly by sugar cane farmers. Too 
often an order for fertilizer is given 
haphazardly and based on the assump- 
tion that the mixture which has given 
good results for the past 20 years or so 
is the one still best suited to fill the 
requirements of the present day. A 
little thought in this direction will 
indicate that this is not necessarily 
true and, indeed, of recent years the 
results of many fertilizer trials and soil 
analyses show that the previous high 
phosphate requirement of many sugar 
cane soils is now overshadowed by the 
trend towards potash deficiency. 


In considering the purchase of 
fertilizer it is essential to remember 
that this material must do three things, 
t.e., firstly, it must ensure that sufficient 
nitrogen is present for optimum growth; 
secondly, it must supply phosphoric 
acid if the soil is lacking in this respect; 
and, thirdly, it must overcome any soil 
deficiency that exists as far as potash 
is concerned. 
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At planting time or ratooning it is 
important to know whether the soil 
contains adequate amounts of phosphate 
and potash (since it is at this stage 
that both of these nutrients should be 
applied if they are required, the nitrogen 
being given later as a top dressing). 
If it is necessary to apply a mixture 
that will take care of either a phosphate 
deficiency or a potash deficiency, or 
both, the problem may be simplified by 
thinking in terms of Sugar Bureau 
Mixtures since— 


Sugar Bureau Mixture No. 1 is suit- 
able for soils low in phosphate but 
which are well supplied with potash. 

Sugar Bureau Mixture No. 2 is suit- 
able for soils which are low in both 
phosphate and potash. 


Sugar Bureau Mixture No. 3 is suit- 
able for soils which are well 
supplied with phosphate but are 
low in potash. 


Having decided which of the above 
mixtures are most suitable for his con- 
ditions, the farmer must then state 
whether the fertilizer is required for 
Planting or Ratooning. This is neces- 
sary since the Planting form of any of 
these mixtures contains only a small 
percentage of nitrogen (the reason for 
this is given on p. 109 ““Manual of Cane 
Growing”) while the Ratooning form 
contains up to 4$ per cent. For 
example, for cane growing on red 
volcanic soils which are normally 
deficient in potash, Sugar Bureau 
Mixture No. 3 (Planting) would be 
ordered for plant cane, and Sugar 
Bureau Mixture No. 3 (Ratooning) 
would be used for ratoons. 


The bulk of the nitrogen is not 
required until the cane is up and stool- 
ing. It is then that the sulphate of 
ammonia is applied as a top dressing. 
Because the nitrogen content of Sugar 
bureau Mixtures is purposely kept low 
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some criticism is occasionally directed 
at them in this respect. However, it 
may not be generally known that the 
Bureau itself harvests several thousand 
tons of cane each year from its Experi- 
ment Stations, all of which is grown on 
about 3 cwt. per acre of the requisite 
Sugar Bureau Planting Mixture for 
plant cane and about 4 cwt. of the 
corresponding Ratooning Mixture for 
ratoons plus, of course, sulphate of 
ammonia top dressing where required. 
It is an old saying that “‘ the proof of 
the pudding is in the eating,” and it is 
of interest to note that the yields of 
cane per acre from these Stations are 
consistently above the district average 
for the particular mill area in which 
they are located. If the figures are 
examined for the past five years (1948 
to 1952) it will be seen that Bundaberg 
Sugar Experiment Station averaged 6.7 
tons of cane per acre per year better 
than the corresponding figure for its 
mill area, while the Central Sugar 
Experiment Station Mackay and the 
Northern Sugar Experiment Station 
Meringa were 2.6 and 5.1 tons of cane 
respectively above district averages. 


These figures speak for themselves, 
particularly when it is realised that 
none of the Stations are situated on 
above-average country; in fact with 
Meringa and Mackay, the reverse is the 
case, while Bundaberg is on a red 
volcanic loam typical of the surround- 
ing area. Nor does experimental work 
lend itself to the production of 
maximum yields per acre on such 
properties because of the necessity to 
include check plots and non-treated 
areas in the many trials. Furthermore, 
a large proportion of Station cane 
consists of seedlings undergoing trial 
and also parent canes kept for breeding 
purposes, the majority of which do not 
compare with commercial varieties 
grown on district properties. 
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The Campaign Against Fiji Disease in the 
Bundaberg and Moreton Areas 


By R. W. 


The very favourable position reached 
in the control of Fiji disease in both the 

3undaberg and Moreton districts 
prompts a review of the progress that 
has been made against the disease to 
date, and also a statement of the 
measures that will have to be enforced 
before eradication in these centres has 
been achieved. The word “ eradica- 
tion’ is used _ purpose ly in preference 
to “control” because, for various 
reasons which will be explained, the 
former attainment is the more desir- 
able, and, in so far as Fiji disease is 
concerned, this is the goal at which we 
have always aimed. 

It can be claimed that ever since 
1926, when Fiji disease was first known 
to be established in South Queensland 
canefields, the disease has always 
remained under commercial control, 
and fortunately growers in these areas 
never witnessed the spectacle of fields 
being almost a total loss, as had 
occurred in other countries in the past. 
Undoubtedly there were times when the 
position was deteriorating and salutary 
warnings had to be issued against the 
practice of growing too large a propor- 
tion of susceptible varieties. However, 
even during the war years when the 
highest peak in the incidence of Fiji 
disease was reached, it is doubtful 
whether the direct losses attributable to 
this disease amounted to more than 70 
tons of cane in each of the Bundaberg 
and Moreton districts where several 
hundred acres were infected at that 
time. Unquestionably indirect losses 
wele greater, and these can be far 
reaching when an otherwise particularly 
suitable variety is prohibited because of 
its undue susceptibility to disease. 
Growers will recall that the popular 
standover variety, P.O.J.2878, was 
banned in the Moreton area some years 
ago, and its planting in the Bund aberg 
area was curtailed and very carefully 
controlled because of the presence there 


MUNGOMERY 


of downy mildew as well as Fiji disease. 

Once the objective of disease eradica- 
tion has been achieved prohibitions of 
this kind are no longer necessary, and 
with their removal all losses, both 
direct and indirect, are soon automati- 
cally eliminated. Fiji disease is not 
known to exist in any host plant other 
than sugar cane, and when the last Fiji 
infected stool has been removed from a 
district we can be assured that eradica- 
tion is complete. Actually it is some- 
what difficult to decide this end point 
because of the difficulty of spotting a 
diseased stool amongst the thousands 
of healthy ones and also because of the 
symptoms remaining masked for vary- 
ing periods. For these reasons it is 
necessary to adopt a very cautious 
attitude on the matter of easing restric- 
tions. If, however, careful inspections 
of suspect areas over a number of years 
do not reveal the presence of a single 
diseased stool it can be safely assumed 
that the disease has been wiped out. 
Eradication then means that resistance 
to that particular disease is no longer 
the prime consideration in the selection 
of a new variety, but instead, the choice 
of any new cane is governed mainly by 
its production potential for that area. 
In this way the plant breeder’s efforts 
can be exploited to the best advantage. 


Fiji diseased stools rogued in 


Year Bundaberg Moreton 
district district 
1944-45 aie 7,475 11,000 
1945-46 ‘i 3,988 11,000 
1946-47 a 2,288 10,721 
1947-48 is 2 466 8,091 
1948-49 i 1,015 3,342 
1949-50 ic 394 1,186 
1950-51 a 141 189 
1951-52 a5 84 186 
1952-53 ‘ 14 35 


Let us examine the position in the 
Bundaberg and Moreton districts, since 
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the high peak of Fiji disease infection 
was recorded towards the end of the 
war, and see how far we have gone 
towards achieving our objective. The 
accompanying table sets out the number 
of diseased stools rooted out by the 
inspecting gangs each year up to and 
including the last season. 

It will be seen that progress has been 
slow but steady, and the stricter 
enforcement of control measures during 
more recent years has paid handsome 
dividends. The main controls included 
the following: 

1. The development of suitable resist- 
ant varieties and the banning of 
susceptible ones. 

2. The planting of cane only from 
approved clean sources. 

3. The prohibition of standing over 
any diseased fields, and the insist- 
ence on their being burnt and 
harvested each year by October 31. 

4. The ploughing out, by Novem- 
ber 30, of all diseased blocks after 
the second ratoon crop. 

5. The early and regular spring- 
autumn inspections of diseased 
and suspect fields in order that 
infected stools might be rogued 
before heavy leafhopper popula- 
tions transferred the infection to 
healthy stools. 

In some cases it was not possible to 
adhere rigidly to the above schedule 
because it would have reacted too 
harshly on a number of growers who 
individually had a large number of dis- 
eased fields at one time or another. 
In other cases droughts, floods, frosts, 
or poor ratooning of some varieties 
imposed too great a hardship, and con- 
siderably leniency had to be shown by 
extending the period over which dis- 
eased crops could be grown. Each case 
was judged on its merits, and in more 
recent years when situations of this kind 
arose the terms of some plough-out or- 
ders were modified by limiting the area 
to be destroyed to the actual diseased 
sections and a few buffer rows on each 
side. In this way it was possible to leave 
a large portion of the block intact. 

For the most part the response from 


growers has been good, but as the 
occurrence of the disease decreases it 
becomes more and more difficult to 
locate and destroy any remaining dis- 
eased stools. For that reason our efforts 
must be redoubled at this stage and 
more stringent conditions imposed. 
Inspections of all suspect areas must be 
intensified, and in order to make sure 
that no leafhoppers become infective 
as a result of feeding on the young 
ratoons of hitherto undetected diseased 
stools, the date for completion of 
harvest and plough-out orders has been 
advanced this season by one month. 
Should any plant or first ratoon blocks 
become infected it may be necessary in 
future to have them destroyed rather 
than run the risk of the disease spread- 
ing and showing up sporadically over 
the next few years. Provision exists in 
The Sugar Experiment Stations Acts 
for Cane Pest and Disease Control 
Boards to pay from their funds reason- 
able compensation to growers who are 
obliged to destroy cane in the interests 
of disease control. Though payments of 
this nature have not been made in the 
past it is thought that the time is now 
opportune when some Cane Pest and 
Disease Control Boards might profitably 
encourage growers in destroying certain 
blocks of diseased cane by paying some 
partial compensation. By this means, 
instead of the losses being shouldered 
by one or two growers only, they would 
be borne by the cane growers of that 
district as a whole—a truly co-operative 
effort in disease eradication. 

Though some temporary _incon- 
venience may be suffered by a few 
growers through a disruption of their 
planting sequence, it goes without 
saying that the Bundaberg and Moreton 
districts as a whole will secure an 
immense advantage through the eradi- 
cation of Fiji disease. This has already 
been accomplished by the Maryborough 
and Isis districts and is now within 
sight for these other two south Queens- 
land areas. It now only needs the extra 
ounce of endeavour to swing the balance 
in the right direction and we are con- 
fident that the necessary effort will be 
forthcoming. 
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The Effect on C.C.S. of Spraying 2,4-D on to 
Growing Cane 
By H. C. HASKEW 


There has latterly been published in 
the Proceedings of the Cuban Sugar 
Technologists’ Association the results of 
experiments carried out in Cuba to test 
the effect of 2,4-D upon the amount of 
sugar in cane. 

In 1947 C. E. Beauchamp began, on 
Cuban Sugar Estates, a series of field 
trials in which the hormone 2,4-D 
(better known for its weed killing pro- 
perties) was applied to the leaves of 
cane. After certain short periods had 
elapsed from the time of treatment the 
cane was harvested and tested for its 
sugar content. In the great majority 
of cases it was found that an increase of 
sugar had been brought about in treated 
cane as compared to untreated cane. 

Many trials were made in the ensuing 
years by the same worker and results 
obtained were, in general, the same. 
Over a period of usually ten days after 
the treatment there occurred a more 
rapid rise in sugar content than was the 
case for untreated cane ripening under 
normal field conditions. The magnitude 
of the rise fluctuated in the region of 
1.5 units of c.c.s. It was contended by 
Beauchamp that the hormone could be 
applied to Cuban plantations with 
sufficient economy to allow of a profit 
being gained from the operation. The 
method of application was, in the first 
exploratory trials, by hand labour, but 
as the scale of the trials enlarged the 
conventional aircraft and, finally, the 
helicopter were brought into use. 

In calculating the costs of applying 
the treatment on a commercial scale 
Beauchamp concluded that application 
by aircraft was not the most satis- 
factory method as too large an area 
had to be treated at any one time in 
order to achieve an economical rate of 
application per unit area and all the 
cane so treated could not be harvested 
within the period during which response 
to the treatment was at a maximum. 


Application by hand labour proved no 
more expensive than efficient aircraft 
application and three acres could be 
treated by one man in eight to ten 
hours working time. The cost of 
application was $3.8 per acre (of which 
two-thirds was for materials and one- 
third for labour) from which a return 
of 316 lb. of sugar was obtained. The 
amount of cane from which this sugar 
was extracted is not stated. 

It is clear that such an elegant 
method of increasing the amount of 
profit obtainable from a given quantity 
of cane is worthy of first hand investi- 
gation for costs in Australia (of about 
£1 per acre for labour and £1 per acre 
for materials £2 per acre) would 
allow a quite reasonable profit if the 
sugar could be increased by the same 
amount. Accordingly a field trial was 
carried out in the beginning of June at 
the Mackay Experiment Station where 
there was a suitable field of cane. The 
variety was 9.50 and it conformed 
fairly closely in its state of juice purity, 
as shown in Table I, to that used by 
Beauchamp. 


TABLE I 
Comparative Maturity Figures for Cane 
(Variety Media Luna 3/18) used by 
Beauchamp and that (Variety Q.50) 
used in the present experiment. 





Per cent. 
| Brix Pol Purity 
Media Luna 3/18! 18. 62! 16.21 87.06 
Q.50 - 17.8 | 14.75 2.97 





The field of 0.50 was divided into a 
number of plots of appropriate size and 
the 2,4-D as a water solution of the 
sodium salt was sprayed on to the 
leaves of the cane from a plank sup- 
ported by trestles. One group of the 
plots was not sprayed at all (i.e., to 
provide a check area), the second group 
received a spray containing 5 p.p.m. of 
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the hormone and the final group a spray 
containing 30 p.p.m.; in each case the 
spray was applied at the rate of 60 
galls. per acre. Samples, each consisting 
of six sticks of cane, were taken from 
the plots on the day before applying the 
treatment and at short intervals for a 
total period of approximately two and 
one half weeks after the treatment. 
The samples were taken on eight 
separate occasions in all and each time 
were crushed in the laboratory mill and 
juice analyses made. 

Table II shows the aggregate results 
obtained from the tests of the samples. 
The treatments corresponding to the 
numbers in the table are:— 


Treatment I—no hormone applied. 

Pe II—hormone applied in a 
solution of 5 p.p.m. 
hormone applied in a 
solution of 30 p.p.m. 


TABLE II 
Means of c.c.s. figures for pre-treatment 
and final sampling of plots receiving 
the various treatments. 


a 7 


| Pre-treatment | Final 


| c.C.S. 


C.C.S. 
Treatment I £4 9.99 11.63 
P II 9.86 11.52 
Ill 9.69 11.53 
Grand Mean ; / 9.84 
| 


| 11.56 
It will be seen from the Table that 
there was scarcely any difference in 
between the plots before the 
treatment was applied which indicates 
that the field was sufficiently uniform 
for the purpose intended. But the 


C.C.S. 


agreement as between the treatments 
for the final c.c.s. is at least as close as 
that for the pre-treatment c.c.s. and it 
can only be concluded that there has 
been no response by the cane to the 
treatment applied. 


This is in marked 
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contrast to the results of Beauchamp, 
who found differences due to the treat- 
ment of 1.5 units of c.c.s. as previously 
stated. 

The value of the experiment would be 
largely lost if no attempt were made to 
discover the reason for the disparity 
between the present results and others 
cited. The first source of possible error 
which springs to mind is the variety of 
cane used. Beauchamp’s varieties were 
Media Luna 3/18 and P.O.J.2878, both 
of which gave similar increases at the 
end of the period but differed in their 
manner of responding to the treatment. 
A varietal difference in response is thus 
indicated and it is possible that other 
varieties could differ more widely in 
this respect. The second consideration 
is the maturity of the cane; that used 
in the present experiment was approxi- 
mately three c.c.s. units lower than 
Beauchamp’s and, though he stresses 
the importance of treating immature 
cane, it appears possible that the cane 
can be too immature. Finally, there is 
the possibility that the wliole set of 
circumstances, aggregating to form the 
post treatment conditions, could have 
varied sufficiently to bring about the 
difference obtained. However, this con- 
sideration does not seem of great 
importance in view of the fact that 
Beauchamp carried out his work in 
widely separated localities and always 
with similar results. The only restric- 
tion noted by him was that the cane 
to be used in the trials must be in 
active state of growth and this was 
certainly the case for the Q.50 at 
Mackay. 

The conclusion to be drawn from 
the results of the experiment is that 
the possibility of obtaining increases 
in sugar for this treatment is not 
eliminated but would justify the making 
of a more thorough investigation. 
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Obstacles to be Avoided in Hot-Water 
Treating Cane Setts Against Ratoon 
Stunting Disease 


By R. W. MUNGOMERY 


Following the State-wide campaign 
in all the sugar producing areas to 
provide small plots of healthy planting 
material from which further larger 
stocks can ultimately be propagated, 
a circular letter was recently forwarded 


instances the germination of setts 
treated in bags has been greatly 
impaired through stacking the bags 
together in a heated condition over- 
night. Consequently it is desired to 
draw the attention of Cane Pest and 





Fig. 18— Bags of plants being introduced into a hot water treatment tank at a Northern 
sugar mill. 


to all Cane Pest and Disease Control 
Boards detailing some of the pitfalls to 
be avoided when carrying out the hot- 
water treatment of cane setts against 
ratoon stunting disease. Since some of 
the information given concerns the 
conditions under which planting should 
be carried out this obviously concerns 
the grower who is a necessary partner 
in the scheme, and for the benefit of 
those growers who are co-operating in 
this project details of the circular are 
given hereunder: 

“From reports coming to hand 
regarding the condition of setts hot- 
water treated against ratoon stunting 
disease it seems likely that in some 


Disease Control Board Supervisors to 
this and to other factors which may 
adversely affect the strike, so that 
adequate measures can be taken to give 
the treated setts the best possible 
conditions for germinating. 


On the subject of the use of bags for 
this purpose, it might be opportune to 
state that we have always voiced a 
preference for wire baskets over bags 
because the former allow a_ better 
circulation of the hot water in the treat- 
ment tanks. In the same way the 
baskets will allow a better air circula- 
tion after treatment and enable the 
setts to cool down to normal tempera- 
tures more rapidly. Some Boards are 


O 
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using baskets lft. 6in. or Ift. Qin. 
square by 3ft. deep (or whatever 
dimensions best suit the tank which is 
being operated) and for this purpose 
sin. mesh wire netting is attached to a 
frame of }in. round mild steel. 
Although a comparatively short hot- 
water treatment at 50°C. for 20 minutes 
has a pronounced stimulating effect on 
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germination, a more prolonged treat- 
ment for two hours at the same tempera- 
ture tends to weaken the sett and 


lessens its chances of striking. Hence, 
in this curative treatment against 


ratoon stunting disease every effort 
should be made to provide optimum 
conditions in the field to encourage the 
germination of these treated setts, since 


Fig. 19—Another hot water treatment tank with setts in the process of being treated 
in baskets. 





ee 


Fig. 20—A hot water treatment tank showing automatically operated steam control 
valve and circulating pump. 
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the further these field conditions fall 
away from the ideal the less are the 
chances of successful strikes resulting. 


One of the chief causes of failure is 
excessive cover, and care should be 
taken to apply the minimum of cover 
consistent with the retention of sufficient 
soil moisture to prevent the sett from 
drying out. Should heavy rains super- 
vene after planting and cause further 
cover to be added, the obvious solution 
in such a case is to rake off as soon as 
possible afterwards. On the other hand 
it is futile attempting to plant when the 
soil conditions are too dry, unless of 
course the field can be irrigated immedi- 
ately afterwards. 


Another cause of failure is due to 
plantings being carried out during 
unfavourable cold periods. It is well 
known that some varieties such as 
$.J.16 are shy strikers, even when 
untreated setts are planted under cold 
conditions, so this tendency is merely 
aggravated when hot-water treated setts 
are planted in the mid-winter period. 
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Such being the case it is wise to attempt 
a considerable portion of early planting 
before the onset of winter, and then to 
defer further plantings until warmer 
spring weather commences. 

Finally it is appropriate to refer to 
the ability of some varieties to germinate 
even under adverse conditions, and 
advantage might be taken of this fact 
by treating some of the more reliable 
striking varieties while conditions are 
still not ideal. For instance, in South 
Queensland N.Co.310 withstands hot- 
water treatment well and gives excellent 
strikes, and this is followed closely by 
C.P.29/116. In North Queensland hot- 
water treated Pindar, Cato and Badila 
gives better strikes than most other 
varieties under adverse conditions, and 
it might prove wise to concentrate on 
the treatment of these varieties during 
the less favourable weather, and post- 
pone the treatment of Trojan, 0.44 and 
S.J.4 stocks until warmer conditions 
prevail. Present indications are that 
Q.57, Q.50 and others lie in an inter- 
mediate category.” 


Bureau Variety Collection 


It is essential that the Bureau main- 
tain a collection of sugar cane varieties 
in a disease-free condition and in an 
isolated locality. This is required from 
time to time for exchange purposes with 
overseas sugar producing countries, 
and also as a supply base for forwarding 
to any district in Queensland where 
they may be required. 

Old varieties have a habit of dis- 
appearing altogether after removal from 
the approved variety lists and many of 
the canes grown in this State 20 or 30 
years ago can no longer be located. 
A considerable collection is maintained 
in the cane breeding plots in North 
Queensland but, for reasons of space 
economy, varieties not required for 
breeding are not always planted. 

The Bureau has kept a variety collec- 
tion going not far from Brisbane for 
many years, but this is now subject to 
disease contamination from fodder 


canes grown in that locality. It is 
proposed to establish a new variety 
collection in an isolated area near 
Bundaberg, where the danger of disease 
will be considerably less. 


The site which has been used by the 
Bureau for downy mildew resistance 
trials for many years is now available 
for the collection, since all downy 
mildew disease work has been trans- 
ferred to the Pathology Farm near 
Brisbane. It is proposed that the initial 
varietal plantings will be made from 
disease free stocks in 1954. Improved 
irrigation facilities will ensure protec- 
tion against drought. 


Our industry has benefited in no 
small measure in the past from imported 
varieties and it is hoped that this 
varietal collection will assist in arrang- 
ing future exchanges with other 
countries.—N.J.K. 
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The Bureau Pathology Farm 


By C. G. HUGHES 


The conduct of disease resistance 
trials is an important activity of the 
pathology section of the Bureau's 
Division of Entomology and Pathology, 
although it is not in the public eye so 
much as, say, field control of diseases or 
the liaison work with the various Cane 
Pest and Disease Control Boards. When 
a disease is widespread in commercial 


cane-growing district in Queensland. 
This premise, however, holds true 
only for a given varietal and disease 
set-up at a given time and changing 
circumstances force a review of the 
policy from time to time ; as an example, 
should the measures taken to control 
ratoon stunting disease be successful— 
and there is no reason to doubt that 


] 


{ 





Fig. 21—Disease resistance trials and ‘‘ Skinner” spray lines at the Bureau Patho ogy 
Farm, Eight Mile Plains, Brisbane. 


fields, it is quite permissible to conduct 
resistance trials on farms where the 
particular disease concerned is pre- 
valent. This is the reason why to this 
day certain Bureau disease resistance 
trials may be found on commercial cane- 
erowing farms. Mosaic, for instance, is a 
common disease at Moreton and control 
may be obtained by use of clean plants 
and/or resistant varieties; the planting 
{a trial to test the reaction of a variety 
of varieties to mosaic is therefore 
lite in order at Moreton. The same 
thing holds for chlorotic streak both at 
Moreton and in the wetter areas of the 
r North. Likewise with ratoon stunt- 

s disease which, within the last year or 

, has been found to occur in every 


they will be—it will soon be very 
dangerous to run ratoon stunting dis- 
ease trials in commercial areas. This 
stage has already been reached with 
several other diseases once regarded as 
serious threats to sugar production in 
Queensland. It is less than two decades 
ago that downy mildew disease resist- 
ance trials could be and were run on a 
farm in the Burdekin area and as 
recently as 1939 a gumming resistance 
trial was conducted on the Bundaberg 
Sugar Experiment Station. A Fiji dis- 
ease resistance trial was last planted on 
a commercial cane farm in 1949. One 
can imagine the outcry which would 
arise from farmers and Cane Pest and 
Disease Control Boards alike if it were 
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suggested that downy mildew, gumming 
or Fiji disease resistance trials be 
planted to-day on a farm growing cane 
for milling. 

The changing status of diseases thus 
makes it imperative that the Bureau 
conduct its trials well away from com- 
mercial plantings. Efforts have been 
made from time to time to have them 
on isolated farms in various districts: 
a leaf scald trial was run for some years 
in the Cairns district on a small-crop 
farm on the Cairns Inlet and the 
regular downy mildew trial on the 
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were not a success there, so when the 
radio-physics staff of the University 
expressed a desire to use the buildings 
and clearing the Bureau readily made 
arrangements to go elsewhere. The 
requirements for a pathology farm of 
irrigation facilities, reasonably good soil, 
easy access and opportunities of 
expansion of the cultivated area were 
self-evident, but some difficulty was 
experienced in finding such a property. 
Well improved properties were on the 
market, but at inflated prices, and it 
was fortunate indeed that the Bureau 





Fig. 22—General view of ratoon stunting disease plots at the Bureau Pathology Farm. 


Elhott River near Bundaberg has only 
recently been abandoned. Apart from 
the risk of spread into the cane areas 
from these isolated non-cane farms, 
supervision of them is difficult. It is 
much more desirable at present there- 
fore that all trials should be concen- 
trated in the one planting or on the 
one property and a locality handy to 
Brisbane allows much closer supervision 
by the pathologists stationed there. 
An attempt was made to bring about 
this concentration a few years ago when 
the Bureau took over some five acres of 
cultivation on University of Queens- 
land property on the Moggill Road. 
The site was subject to frost and for 
some unknown reason leaf-scald trials 


was eventually able to obtain a farm at 
a reasonable price. As far as can be 
seen it is not likely to be resumed for 
public utilities in the foreseeable future 
and the fact that it is in an established 
small-crop producing area means that 
rates should never become excessive. 

The Pathology Farm is situated at 
Eight Mile Plains, a locality bordering 
the Pacific Highway—the main Brisbane 
Southport road—where McCullough 
Road going east to Rochedale crosses 
the Highway. The Farm itself is on 
Warrigal Road, which runs north-south 
from McCullough Road to the Brisbane- 
Southport railway line at the small 
station of Fruitgrove, and is just eleven 
miles from the centre of the city and 
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still within the Greater Brisbane area. 
It has a frontage of nine and a half 
chains to Warrigal Road and extends 
westwards in a strip three-quarters of a 
mile in length to Bulimba Creek. The 
farm is divided into two unequal parts 
by a swamp and attached poorly 
drained area of no use for cultivation. 
The swamp is of the perched type, that 
is, its level is above the watercourses 
draining the locality, but it has never 
been known to run drv and even during 
the severe drought of 1951 still held 
sufficient water for the small irrigation 


CANE GROWERS’ QUARTERLY BULLETIN 59 


operations several hundred superficial 
feet of first-class ironbark timber were 
milled for general usage on the farm. 
The native hardwoods, apart from iron- 
bark, are bloodwood with some tallow 
wood, but there are also many large 
specimens of the handsome but useless 
scribbly gum and brush box. There are 
ti-trees in the poorly drained area near 
the swamp. Young regenerative timber 
growth has been rapid in the unculti- 
vated front portion of the farm and 
provides a satisfactory windbreak to 
the east of the present cultivation. 





Fig 23—This small plot of cane at the Pathology Farm contains all the downy mildew 
disease in Queensland. It is a reserve for the infection of the downy mildew trials. 


plants tapping it. A permanent source 
of water is essential if adequate cane 
crops are to be grown in Brisbane and 
it was pleasing to find that the supply 
held at a time when most of the sub- 
surface water in the district had petered 
out. 

Except for the swamp area the soil 
over the 58 acres of the farm is fairly 
uniform. The surface soil is light and 
sandy and varies in depth from several 
inches to two or more feet. The sub- 
soil is a fairly porous yellow clay which 
allows quite satisfactory drainage. 
[here is an excellent but neglected 
stand of grown timber on both sides of 
the swamp and during recent clearing 


The area abutting Warrigal Road has 
a slope towards the north-east, with a 
consequent soak at the north-east 
corner of the property, but the central 
portion of the farm is comparatively 
level until it falls away gently to the 
swamp. On the other side of this it 
rises again for a few feet until it com- 
mences to fall to Bulimba Creek. 
Altogether the generally level north- 
south line across the length of the block 
means that there should never be any 
drainage or erosion problems associated 
with the growing of sugar cane. 

At the present time the nearly 12 
acres of cultivation are divided into 
three portions. The chief, which lies 
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some 19.4 chains from the front fence, 
extends from the northern to the 
southern boundary, and consists of a 
practically level ten acres. All of this 
can be watered by sprays, but the spray 
lines and standards at present installed 
will allow of the watering of only five 
acres without any shifting of pipes. 
The cottage residence and a large pack- 
ing shed are on the northern boundary 
at the centre of this cultivation. The 
other cultivation areas have not yet 
been planted with cane, but it is 
expected that they will be in use this 


E , , : o~, 


es 


36 


(1 OcTOBER, 1953 






to the west of the main area between it 
and the swamp and has been cleared in 
the large standing timber. This will be 
used for the downy mildew trial with 
the surrounding timber performing the 
double function of preventing the 
spread of the disease to other plantings 
and providing the reasonably still 
atmosphere of high humidity so essential 
for the development of downy mildew. 

The Bureau entered into possession 
of the farm at the end of 1951 and the 
first plantings of cane were made in the 
following spring. These included resist- 





Fig. 24—Fencing the newly cleared site for the downy mildew resistance trials. Note 
the comparative sizes of the human figure and the trees. 


coming season. One of a little more 
than an acre is situated mid-way 
between the main area and Warrigal 
Road and was under cultivation some 
short time before the Bureau took over. 
The underground irrigation pipe will 
shortly be extended to this area and it 
will be used for the propagation of 
varieties from the Experiment Stations 
and elsewhere which are to go into 
disease resistance trials or be used for 
experimental purposes. It is hoped that 
this isolation of eight chains from the 
main disease trial area will allow the 
maintenance of reasonably disease-free 
stocks of the canes for testing. The 
third cultivation area is several chains 





ance trials for Fiji, leaf-scald, gumming, 
red rot and ratoon stunting disease, 
propagation plantings of varieties for 
test this (1953) spring, and plantings of 
material for experimental work with 
leaf-scald, mosaic and ratoon stunting. 
In addition, the collection of living 
specimens of miscellaneous diseases, 
accumulated by the Bureau over the 
last twenty years, was established at 
the Farm. Some of these are quite rare 
and have been found to date in only a 
very few stools, others like the Sclero- 
spora disease, are better known, but 
together they form a series of interest- 
ing pathological items, the study of 
which may well give a clue to the 
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solution of some of the more obvious 
disease problems in sugar cane. 


It is satisfying that the Bureau now 
has a permanent home for its disease 
resistance trials and the Queensland 
diseases of sugar cane but there is 


CANE GROWERS’ QUARTERLY BULLETIN 61 


importance also in the scope for extra 
work thus provided which, in conjunc- 
tion with the facilities of the recently 
erected glasshouses in the Brisbane 
Domain plot, will allow the Pathology 
section to make full use of its limited 
personnel. 


The Study of Ratoon Stunting Disease 


Mr. D. R. L. Steindl, Pathologist of 
the Bureau of Sugar Experiment 
Stations, left Queensland during March 
to study at Berkeley University, Cali- 
fornia, the most modern methods of 
virus detection. The decision of the 


firm whether a similar disease in that 
country is identical with the Queens- 
land ratoon stunting disease. The 
British West Indies Sugar Association 
made a similar request and the Board 
agreed that Mr. Steindl should make a 





Fig. 25—Mr. D. R. L. Steindl (right), Bureau Pathologist, with Dr. E. V. Abbott of 
Louisiana in a Louisiana plantation. Mr. Steindl was examining crops to ascertain 
whether ratoon stunting disease, first discovered in Queensland, was present in that 


country. 


Sugar Experiment Stations Board to 
send Mr. Steindl overseas emphasises 
the concern felt by the Board and the 
Bureau at the serious effects of this virus 
disease on Queensland production. 


Mr. Steindl spent a week in Hawaiian 
cane fields en route to California and 
has also, at the request of the Louisiana 
ndustry, visited that country to con- 


Photo—Sugar Bulletin 


quick survey of those islands to deter- 
mine whether the disease was present. 

It is hoped that the studies being 
pursued in California will lead to a more 
precise method of determining the 
presence of the disease in any cane 
variety. Such a method would be of 
immeasurable value to the Bureau in 
its future work of eradication.—N.J.K. 
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Road Transport of Sugar Cane 


There is a general trend throughout 
the sugar world to depart from rail or 
tramline haulage of cane in favour of 
transport by road vehicles. When 
delegates to the 1938 Sugar Technolo- 
gists Conference in Louisiana returned 
to Australia they reported on the 
method then in use in that country. 
It was then stated that a pneumatic 
tyred tractor drew two trucks, also 
pneumatic tyred, with a capacity of two 
tons each. These were really trailers 
with a single axle. 

The trailer system, using a high speed 
tractor for haulage, has not been 
adopted in Queensland except in a 
relatively small number of cases. In 
the intervening 15 years high speed 
tractors have become almost standard 
farm equipment here, and their advan- 
tages in cane haulage appear to have 
been overlooked. The trailers now used 
in many overseas countries have been 
developed along larger lines—up to four 
tons capacity—and a tractor on normal 
grades can haul three such trailers 
without difficulty, giving a total cane 
load of 12 tons. 

One advantage of the tractor-trailer 


Velvet Bean 


Indications are that the velvet bean 
seed position will still be unsatisfactory 
this summer. The demand promises to 
far exceed the supply and growers 
fortunate enough to obtain stocks are 
urged to plant portion of the seed in a 
position where it can be left for seed 
collection next year. 

It is apparent that the seed growers 
in this State are not prepared to grow 
and supply to the sugar industry as 
much velvet bean seed as they pre- 
viously grew of Poona pea. No doubt 
one reason for this is that velvet beans 
are not so easily handled with harvest- 
ing and threshing machinery. 

To overcome the disability of collect- 


system is that a motor truck is not 
essential on the property, the tractor 
being used for farm work when not 
employed on cane haulage. Another is 
that if cane is being hauled to a tram- 
line transfer point or to the mill yard 
the trailer load in one sling is transfer- 
able to a tram truck, whereas the much 
larger loads frequently carried on motor 
trucks are not. 


At some mills another system operates 
whereby large motor-truck loads may 
be tipped direct into the mill carrier. 
The motor truck is backed on to a 
platform in such a position that the 
rear of the truck is in alignment with 
the carrier. The truck is locked to the 
platform, the platform tips in such a 
way that the front of the truck is raised, 
and the load slides off into the carrier. 
Such a device speeds up the unloading 
and assists in maintaining high crushing 
rates. 


The use of trailer systems in the field 
is particularly advantageous where 
farms are located some miles from 
tramline and where it is not practicable 
to utilize portable tramline.—N.J.K. 


Seed Supplies 


ing pods from a heavy velvet bean crop 
a suggestion was made by the Bureau 
last year that the crop be planted out 
of season if required for seed collection. 
This practice usually results in small 
bushy plants, instead of large ones 
which run and climb over their neigh- 
bours. A trial planting at Mackay 
Sugar Experiment Station on March 
19th has given a small, bushy crop 
which was forming pods at the end of 
June. It is apparent, therefore, that a 
February or March planting will be 
suitable for seed production, but it 
would need to be in a frost-free location 
and on land not required for early 
planting of cane.—N.J.K. 
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Sugar Experiment Stations Board 


During last July, Mr. A. F. Bell 
(Deputy Chairman), Mr. J. W. Inverarity 
(Millers’ Member) and Mr. L. Scotney 
(Growers’ Member) made inspections 
of the Sugar Experiment Stations at 
Meringa, Ayr and Mackay. The Chair- 
man of the Board (the Hon. H. H. 
Collins) made separate visits to the 
Stations at Ayr and Mackay prior to 
this time. The members also inspected 
the Bundaberg Experiment Station in 
August. 


These inspections were made so that 
the Board could maintain personal 
contact with staff at the various centres, 
examine the Station activities, and 
determine policy in future operations 
of the Bureau. 

Finality was reached in regard to the 
appointment of a Bureau Adviser in 
the Ingham district and a contract was 
let for building a staff residence in that 
town. It is anticipated that the officer 
concerned will begin duty in that 
district by October.—N.]J.K. 





Fig. 26—Members of the Sugar Experiment Stations Board on an inspectional visit to 


aa oe 


Bundaberg Station on August 3ist. Left to right, Mr. H. G. Knust, (Officer in Charge 
of Station), Mr. A. F. Bell, (Deputy Chairman of Board), Mr. L. G. Scotney, (Growers’ 
Member), and Mr. J. W. Inverarity, (Millers’ Member). 


Bureau Staff Changes and Appointments 


Dr. J. C. Skinner, who returned to 
Australia after two and a half years at 
Manchester University, took up duty 
at Meringa Station in April last. Dr. 
Skinner is attached to the Cane Breed- 
ing Division of the Bureau. 

With the extension of the Bureau’s 
agricultural activities to the Herbert 
River district, Mr. O. W. D. Myatt, 


Adviser in Cane Culture at Bundaberg, 
will be transferred to Ingham. 


Mr. N. McD. Smith, Adviser in Cane 
Culture, Nambour, will replace Mr. 
Myatt at Bundaberg. 


Mr. C. A. Rehbein, Field Assistant 
at Bundaberg, will be transferred to 
Nambour.—N.J.K. 
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The Relationship Between Varietal Yield 
Deterioration and Ratoon Stunting Disease* 
By Norman J. Kincf and D. R. L. STEINDL.} 


Introduction 


At the Seventh Congress I.S.S.C.T. 
the authors of this paper submitted 
separate contributions on the subjects 
of varietal deterioration [3] and ratoon 
stunting disease [7]. There was, at 
that time, no evidence that the two 
lines of investigation were directly 
related, but in the light of knowledge 
gained in the intervening two years, 
it is worthy of note that ratoon stunt- 
ing disease was discussed by King, and 
that the statement was made that: 
“It is feasible that the same organism 
has contributed to senescence of other 
varieties in the past, but that the 
tolerance of those varieties has tended 
to mask the stunting, and that the 
effect has been observed as a gradual 
diminution of yield and interpreted as 
loss of vigour.’’ Further, in the dis- 
cussion on Steindl’s paper one delegate 
was reported as saying “. 
and it was not unlikely that the 
disease was bound up with the ‘ running 
out’ of varieties.” 


Since that time agriculturists and 
pathologists of the Queensland Bureau 
of Sugar Experiment Stations have 
intensified research into both prob- 
lems. It is now felt that the data 
available provide sufficient evidence to 
put forward to this Congress the 
deduction that varietal yield deteri- 
oration, in Queensland, is closely re- 
lated to the affection known as ratoon 
stunting disease, which is mechanically 
transmittable and which is believed to 
be caused by a virus. 


The Queensland sugar industry is a 
relatively young one, and it is only 
some seventy years since cane-growing 
started in the tropical section of the 
State north of latitude 19°. It has 
been reasonably practicable, therefore, 


to compare the performance of 
varieties grown in those virgin, mon- 
soon forest lands with their productive 
capacity on the same soils at the 
present time. The outstanding ex- 
ample of varietal longevity in this 
country is Badila, which was intro- 
duced from New Guinea in 1896, 
became a major cane in the tropical 
belt within a few years, and main- 
tained its position as the major variety 
in the industry until 1948. Even in 
1951 it produced over 800,000 tons of 
cane, although it had, by this time, 
been relegated to third place in the 
varietal census. Experienced growers 
who have been associated with the 
industry for a long period of years 
claim, that Badila, when not affected 
by known diseases, produces just as 
heavily to-day as it did when first 
grown and that, providing plant food 
and moisture are not limiting factors, 
there is no sign of deterioration in 
yielding power. The reason for 
Badila’s waning popularity is the 
breeding of more vigorous types for 
the districts in which it was favoured, 
and not the reduced productive capa- 
city of Badila itself. 

On the other hand, Queensland has 
witnessed in the past twenty years the 
rise, decline and fall of a series of 
canes whose eclipse cannot readily be 
explained as being the result of re- 
placement by types with superior 
yielding power. P.O.J. 2878, as late 
as 1934, became the major variety in 
the southern part of the State. It 
placed the industry there on a secure 
economic footing, and although its 
decline was, to some extent, accelerated 
by legislative measures designed for the 
eradication of downy mildew and Fiji 
diseases, it is generally accepted by 
agriculturists and farmers alike that 


* A paper presented to the 8th Congress, International Society of Sugar Cane Technologists. 
¢ Director, Bureau of Sugar Experiment Stations, Queensland. 
¢ Pathologist, Bureau of Sugar Experiment Stations, Queensland. 
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the variety is incapable of producing 
tonnages comparable with those of 
fifteen years ago. P.O.J. 2878 is not 
affected, in existing plantings, by any 
major, designated disease, and some 
other explanation of its loss of yielding 
power becomes necessary. Many other 
examples could be quoted of the 
failure of varieties after a few years 
of cultivation to live up to early 
performances, and the majority of such 
cases have not been the result of 
infection by major diseases. 
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Early Investigations 


The attention of Bureau of Sugar 
Experiment Station pathological and 
agronomic staff was first drawn to the 
problem in 1945. The variety Q.28 
which had been distributed for general 
planting in the Mackay area in 1942 
was noticed to be producing much 
poorer ratoon crops in some fields than 
in others. In many cases the poor 
canes were found in the same fields 
as the normal ratoon crops, the planting 
material having been obtained from 





Fig. 27—Ratoon Q.28 at Mackay. Cane on the left diseased and on right healthy. The 
healthy cane yielded 29.2 tons per acre and the diseased only 11.4 tons. 


The inference to be drawn from 
such a comparison of the performances 
of Badila and P.O.J. 2878 and others, 
is that some factor which has been 
unable to effect Badila over a 
period of fifty years, has brought 
about a decadence in other varieties 
in a much shorter period. This 
differential behaviour has occurred on 
land of similar age, under comparable 
conditions of cultivation and in the 
same environment. It is reasonable 
to consider the presence of a pathologic 
factor to which some varieties, the 
long-lived types, are resistant, and 
others, the short-termed ones, are 
susceptible. 


different sources. When the cane 
history was checked back it was 
invariably found that poor ratoons 
came from plants which themselves 
had been taken from fields producing 
poor ratoons. This differentiation in 
productive capacity in the same field— 
and the fact that plant source clearly 
marked the difference—made untenable 
the theory that growth divergence was 
due to fertility, climatic environment, 
soil physical conditions, etc. 

Yield trials were used to measure 
the losses being incurred by the use 
of plants from crops which produced 
stunted ratoons. The results of some 
of these, using the variety Q.28— 
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are given below. healthy cane were planted simultan- 

§1 \ P 
In these trials the plants used came eously. The cane on each plotlet 
from the following sources :— was weighed separately in the ratoon 
(a) Good, irrigated plant Q.28. crop and the following yields were 


(b) Good, non-irrigated second ernetg Shane SNe 


ratoon Q.28. (In Trial III tenes eee 





plant cane was used). oe Healthy | Inoculated 
ts ee ie Variety Control | wt. in Ib. 
(c) Poor, non-irrigated first ra- “0 
toon Q.28. 
(d) ow irrigated second ratoon P.O.J. 2878 A‘ | ose | 
Q.28. ois ; Gam. .. a ae La) 
(e) Good, non-irrigated first ra- Q. 56 i 1c oe | 6 
toon Q.28. (In Trial Jy] G.176 ..| 244 38 
irrigated cane was used). G.105 .. «| 844 168 
In the plant crop of Trial I differ- - ecenenanenae nants 
ences were not significant owing to Although such figures are not statis- 


high variability between plots of the tically comparable, through lack of 
same treatment. In the ratoon crop sufficient replication, the losses in 
all others exceeded treatment C at the yield are so marked as to be acceptable 
one per cent. level of significance. as confirmatory evidence of the effects 


j “ 
| Summary of Mean Yields 


Trial it Trial III. 











Treat- Trial I. 
ment | -—- oe -- _- ~--- ——— — 
Plant |  Ratoon Plant | Ratoon Plant Ratoon 
t.p.a. t.p.a. t.p.a, t.p.a. t.p.a. | t.p.a. 
A 30.09 27.50 34.81 18.38 29.81 15.94 
B na 25.59 30.25 35,21 17.82 30.73 17.50 
C ia Cae 9.62 27.33 7.45 23.86 9.96 
D a 26.91 25.00 37.24 23.40 30.18 16.83 
E sa 31.77 27.75 36.90 22.32 30.02 17.52 
In Trial II treatment C was inferior of this disorder. 
to all others in both plant and ratoon The ultimate effect of this stunting 
crops at the one per cent. level. of Q.28 ratoon crops was that in the 
In Trial III the significant differ- Mackay district where that variety 
ences were identical with those of Trial developed from less than one per cent. 
II in both crops. of the crop in 1943 to 52 per cent. 
The cane used in treatment C, which in_ 1948, it had cocre ased to less than 
came from stunted ratoons, believed 14 per cent. by 1950 as the result of 
to be typical of the abnormal Q.28, Teduced plantings. In the peak year 


demonstrated in each trial a reduced 0f 1948 the amount harvested reached 
yielding power in the plant crop as 871,000 tons. 


well as an accentuation of this loss in Up to the stage of the three trials 
the ratoons. discussed above the sole identifying 

In other investigations dealing with symptom of abnormality was the 
varietal resistance juice from known marked stunting of ratoor crops, and 
“ diseased ’’ material was pressure in- it was thought at that time that crops 
oculated as described by Bell [1] into not showing marked stunting were 
setts of a number of varieties; these quite normal. The search for some 
were planted in duplicate plotlets con- other symptom had disclosed the 
taining 25 setts each, and grown to presence in stunted cane of an orange- 
maturity; similar sized plotlets of red discolouration of vascular bundles 
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in the nodal tissue, but since similar 
markings were found associated with 
cane which was at that time believed 
to be healthy, it was not considered 
that this symptom could be used for 
diagnosis. Later, in an apparently 
normal field of 0.28 the reddened 
vascular bundles were found to be 
present in some 75 per cent. of the 
stalks. By splitting a few basal nodes 
of a number of stalks it was possible 
to separate those showing discoloura- 
tion from those which appeared normal, 
and one hundred setts of each were 
planted for observation. Conditions 
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experimental canes which have been 
inoculated with juice from crops of 
0.28 possessing this symptom have 
subsequently developed the charac- 
teristic vascular markings, and have 
been stunted in greater or lesser 
degree. Healthy Q.28 which was 
inoculated with juice extracted from 
a number of varieties showing these 
symptoms later developed reddened 
vascular bundles, and was markedly 
stunted in the ratoon crop. 


Description of Symptoms 
Ratoon stunting disease, as it has 





Fig. 28--Another example of ratoon stunting disease in Q.28. All cane is of the same 
age, but that on the left is grown from diseased plants. 


for growth were very good during the 
first two years, and only slight differ- 
ences in length of cane were observed. 
sut the second ratoon crop experienced 
a dry early summer, and the variation 
in productive capacity was spectacular ; 
all stools grown from setts showing 
reddened vascular bundles were 
severely diseased and stunted, while 
84 per cent. of those from apparently 
normal setts were healthy. 

Further investigations have shown 
that these orange-red vascular bundles 
are a fairly accurate indication of 
infection, although it cannot be claimed 
at this stage that their absence in a 
tolerant variety indicates freedom. 

A large number of commercial and 


become known, has no external symp- 
toms by which it can be identified in 
the field, and the poor growth of 
affected crops is frequently attributed 
to other causes such as lack of moisture 
or poor soil fertility. But if a diseased 
stick is split lenthwise and thin sections 
are pared off the nodal tissue with a 
sharp knife these reddened vascular 
bundles, which include the leaf traces, 
will be seen on a line at, and just 
below the level of the base of the leaf 
sheath. Similarly, if a transverse cut 
is made just below the base of the 
leaf sheath these discoloured bundles 
will be seen in cross section. Reason- 
ably mature nodes should be examined 
since very young tissues tend to redden 
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on exposure to the air. In a healthy 
stem the nodal bundles are a _ pale 
creamy colour similar to the rest of 
the stem tissue. 

Diseases such as chlorotic streak and 
leaf scald, particularly the former, also 
cause a somewhat similar reddening 
of the vascular bundles, and over 
mature, and deteriorating cane will 
also show some coloration, but there 
are usually other confirmatory symp- 
toms with these diseases. Normally 
the presence of orange-red vascular 
bundles is a reliable means of diagnos- 


ing ratoon stunting disease. 


Microscopic examination of sections 
through these discoloured vascular 
bundles shows that in many of them 
the xylem elements are clogged with 
a gummy substance; in addition a 
certain amount of ploem_ necrosis 
occurs. Damage to the plant seems to 
be mainly in the cutting down of water 
and plant food supplies and in this 
respect the disease resembles Pierce’s 
disease of the grape, phony peach and 
alfalfa dwarf, which are virus diseases. 


As is the case with other diseases 
of sugar cane the variety has a marked 
influence on the ease with which 
symptoms can be identified. In a 
random selection of varieties Q.28, 
0.45, Trojan, Pindar, N.Co.310, 
POJ.2714, POJ.2727, Co.290, CP.34/79, 
CP.36/13 and CP.36/105 show the 
reddened vascular bundles clearly, 
whereas POJ.2878, CP.29/116, 0.47 
and M.1900 Seedling are amongst 
those in which symptoms are frequently 
difficult to detect, although at certain 
stages of growth they may be quite 
obvious. It is not easy to find the 
symptoms associated with Badila, and 
this is probably of prime significance 
when it is recalled that this variety 
has persisted as a major cane for fifty 
or more years. It is not suggested at 
this stage that the ease with which 
symptoms are found can be correlated 
with susceptibility or resistance ; much 
more investigation is essential before 
classifying Queensland’s range of varie- 
ties into grades of susceptibility, but 
sufficient information is available to 
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state that some varieties showing 
reddened bundles clearly are tolerant 
to the stunting effects. The converse 
is also true inasmuch as such canes as 
POJ.2878 and Q.50, in which the 
internal symptoms are very difficult 
to find, are known to be capable of 
contracting the disease. 
Causal Agency 

No pathogenic organism has been 
seen in the diseased material, and all 
attempts to isolate a causal organism 
have been unsuccessful. Both dilution 
and tissue plantings have been made 
from diseased material, including the 
discoloured vascular bundles, on to 
potato dextrose agar, peptone-meat 
extract agar, Wilbrink’s medium and 
cane infusion agar containing varying 
concentrations of sugars, without suc- 
cess. The disease has, therefore, been 
tentatively put in the virus group. 

Some preliminary serological studies 
have been carried out in an attempt 
to develop a means of detecting the 
disease. Intraperitoneal injections of 
sap from diseased leaves and stems 
were made twice a week over a period 
of four weeks into fully grown young 
rabbits, and the serum thus obtained 
was tested for antibody production by 
the precipitin reaction. There was 
some indication of positive results, 
although the precipitates were weak, 
and some spontaneous precipitates 
occurred in the controls. Further 
refinements of technique may be neces- 
sary before a conclusion as to the value 
of the test is warranted, and if the 
causal agent of the disease can be 
obtained in a purified form, it might 
produce a more satisfactory antibody. 

Electron micrographs have also been 
made from infected sap after passing 
it through a Seitz sterilizing filter, but 
nothing abnormal could be seen. It 
is concluded that the infective agent 
was either removed by filtration, or 
its concentration was too low. Here 
again furthe: studies will be made 
when a suitable method of concen- 
trating the infective agent is developed. 
Attempts to isolate a virus from 


diseased juice by precipitation with 
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ammonium sulphate or acids have so 
far been unsuccessful. 


Transmission 

Methods by which the disease is 
transmitted in the field are not yet 
fully understood, but it is known that 
juice from diseased plants is highly 
infectious when it comes in contact 
with the freshly cut end of a cane sett, 
or is introduced into a growing stem. 
Successful inoculations have been car- 
ried out by forcing diseased juice into 
setts, by dipping the freshly cut ends 
of setts into diseased juice, or by 
cutting setts with a knife contami- 
nated with diseased juice. Growing 
cane has been infected by injecting 
diseased juice into the stem with a 
hypodermic syringe. In the field the 
disease is readily transmitted by cane 
knives both at harvest time and when 
cutting up planting material, and by 
the blades of the cutter planter when 
this method of planting is used. In 
one instance a cutter planter was 
observed to infect sixty consecutive 
plants, together with additional random 
plants along the row after diseased 
cane had been cut, and it is apparent 
that a few diseased plants in a crop 
could lead to 100 per cent. infection of 
a farm in two or three years, by this 
method of transmission. 

The disease has not been observed 
on any plant other than sugar cane, 
and inoculation into a number of 
varieties of maize and sorghum had 
no observable stunting effect on those 
plants; the maize was grown to 
maturity while the sorghum was ra- 
tooned after heading and a _ second 
crop grown to maturity. No back 
inoculations were made from this 
material to sugar cane, so it is not 
known if the infective agent survived 
in these plants. 

The disease does not appear to 
persist in the soil, since numerous 
inoculations using extracts of soils 
and decaying stubble collected from 
fields where diseased crops had been 
ploughed in, have failed to produce 
any symptoms. In addition, healthy 


cane, planted after the ploughing out 
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of diseased cane, has remained health. 
On the other hand some field obser- 
vations suggest that transmission takes 
place from plant to plant in low lying 


areas which are subject to water- 
logging, and that this transmission 


may take place through the soil. 
Juice from diseased cane retained 
some infective power when stored at 
room temperature for periods up to 
about five days, but juice stored for a 
fortnight was not infective. Juice 


diluted with rain water produced 100 
per cent. infection in Q.28 at dilutions 
A dilution 


up to one part in 10,000. 





Fig. 29—A diseased row of Q.28 with healthy cane 

on each side. This example of the stunting effects 

of the disease was a in the Maryborough 
district. 


of one part in 1,000,000 produced no 
infection. 


Effect of Antiseptics on Diseased 
Juice 

No positive results have yet been 
obtained with the effect of antiseptics 
on the causal agent, but substances 
such as phenol, 1 per cent.; lysol, 
2.5 per cent.; dettol, 1 per cent.; 
alcohol, 50 per cent.; and formalin, 
10 per cent.; appear to inactivate it 
in juice from diseased cane at 10 
minute exposures. It was also inac- 
tivated in vitro at 55°C for ten minutes ; 
lower temperatures were not used in 
these tests. 


Hot Water Treatment of Cane Setts 
A considerable amount of work has 
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been done on the control of ratoon 
stunting disease by hot water and hot 
air treatment of diseased setts. The 
usual hot water treatment of 52°C for 
20 minutes does not cure the disease, 
but more prolonged treatments at 
this temperature, and at some higher 
temperatures, appear to give complete 
control without killing an undue pro- 
portion of the treated setts. As in- 
dicated later, certain varieties appear 
to be more sensitive than is Q.28 
which was used in these trials. 
Diseased Q.28 setts were treated in a 
400 gallon tank heated with an open 
steam line. One hundred setts were 
used in each treatment, as follows: 
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greater bulk of material to treat, it is 
considered that treatments of 52°C for 
1} hours or 53°C-54°C for 1 hour are 
the minima that can be recommended 
at present. 

During 1952 an industry-wide survey, 
based on the symptoms described 
above, resulted in the discovery that 
the disease existed in all sugar pro- 
ducing districts, including varietal pro- 
pagation plots, breeding nurseries, etc. 
As a consequence, a_ considerable 
amount of hot water treatment of 
cane plants was performed at the 
selected time-temperature combination 
of one hour and 54°C. The results 
have shown that there exists a fairly 


Table of time-temperature treatments and resulting curative effects based on stunting 
and vascular bundle symptoms. 


germination Observations on 2nd ratoons 


Time Temp 
oie, 44 50°C 
1 ee oe 50°C 
52°C 
ee 52°C 
I - “> §2°C 
14 ,, ‘ 52°C 
20 min. . 54°C 
? hr ‘ 54°C 
l <- # 54°C 
It 54°C 
4 55°C 
| 55°C 
4 56°C 
l 56°C 
j 57°C 
} 58°C 


Diseased control 
Healthy control 


Accurate counts of healthy and 
diseased stools were not possible where 
control was not complete since knives 
were sterilized at the end of each 
treatment plotlet only, and if disease 
had occurred in one plotlet it would 
have been transmitted to other stools 
in that plotlet when the plant and first 
ratoon crops were cut. 

It will be seen from the above table 
that treatments of 14 hours at 50°C, 
1 hour and 1} hours at 52°C, and 1 
hour and 1} hours at 54°C, apparently 
cured the disease without causing an 
appreciable decrease in germination; 
however, for field work with less 
strictly controlled temperatures and a 





89 Diseased 
84 Healthy 
63 Diseased 
SI Healthy and diseased 
80 Healthy 
92 Healthy 
96 Diseased 
78 Mostly healthy, odd diseased 
69 Healthy 
71 Healthy 
51 Mostly healthy, odd diseased 
3 Healthy 
32 Mostly healthy, odd diseased 

| Subsequently died 

4 2 healthy, 2 diseased 

5 Healthy 
69 Diseased 
83 Healthy 


critical time-temperature factor for 


cach variety. The germination of 
several varieties has been  ad- 
versely affected, if not altogether 


inhibited, by the above treatment; in 
some cases buds survived but roots 
did not develop from the primordia, 
while in others root growth was ex- 
cellent, but all buds were killed. It 
is very desirable that a commercial 
hot-water treatment be as brief as 
practicable, so as to allow maximum 
daily throughput, but at the same time 
a treatment temperature well below 
the critical point is essential to avoid 
damage, providing always that the 
time-temperature factor is effective as 
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a control. 


The latest experimental 
work in this connection is designed to 
test the efficacy of two hours at 50 C. 
Control of the disease has also been 
achieved by treating infected setts in 


a hot air oven at 50°C for 24 hours, and 
at 54°C for eight hours. Germination 
was not impaired by these treatments 
and the method is useful for treating 
small batches of experimental canes. 


Probable Connection with Yield 
Deterioration 


The authors consider that, with the 
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chemical or physical, and it is known 
that a given variety when planted 
anew on virgin land will frequently 
perform better than on the long- 
farmed soil. This argument does not 
explain why a new variety developed 
and grown on old land should de- 
teriorate markedly in six or eight years 
when adequately fertilized and cul- 
tivated. 

But agriculturists are in agreement 
on the point that certain varieties— 
such as Badila in Queensland, Cry- 
stallina in Cuba, and Diamond 10 in 





Fig. 30—Trojan ist ratoons at Aloomba, North Queensland. The healthy cane on the 
left cut 40 tons per acre, and the diseased portion on the right only 28 tons. Losses 
may have been greater in 2nd ratoons, but the crop was not continued. 


evidence now available, there is reason- 
able proof that ratoon stunting disease 
is responsible for varietal yield deterio- 
ration in Queensland. The next 
two years will confirm whether 
in replicated field trials with a range 
of varieties, the hot water treatment of 
material carrying discoloured vascular 
bundles will result in significantly 
improved yields. Already a measure 
has been obtained of the loss of yield 
brought about by inoculating healthy 


material with diseased juice. It has 
} 


been suggested by various writers on 
this subject that gradual diminution 
in yielding capacity is connected with 
deterioration in soil conditions, either 


British Guiana—have been conspicuous 
by their resistance to senescence, 
whereas many others have enjoyed 
but a short commercial life, and have 
been replaced by canes which, in many 
cases, merely retrieved the original 
status quo. 

The concept of unidentified diseases, 
not excluding the possibility of com- 
pletely symptomless ones, affecting 
sugar cane yields has been under 
consideration by the Bureau of Sugar 
Experiment Stations for some years. 
The discovery that ratoon stunting 
disease is not only widespread, but 
that it has in all probability been 
present in the industry for a long 
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period, supports the contention that 
its net effect on production is at least 
not inconsiderable. The great dis- 
parity in yields between healthy and 
diseased plantings of susceptible var- 
ieties gives added weight to the 
concept. Other reasons advanced in 
an attempt to explain varietal yield 
deterioration have not. been convin- 





Fig. 31—Average stick samples taken from the field 
shown in the previous photograph. The consider- 
able yield loss can be appreciated. 


cing, and have, to date, been unsup- 
-ported by experimental data. 


Distribution of the Disease Outside 
Queensland 


The authors have, for obvious 
reasons, confined their conclusions to 
the sugar industry of Queensland. 
Nevertheless, there is reason to believe 
that the same symptoms described 
above are present in sugar cane in 
other countries. During 1951 cane 
setts imported from a number of 
countries were planted in the Bureau’s 
insect proof quarantine glasshouse in 
Brisbane, which is removed many miles 
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commercial 
Twelve months later, when cutting the 
resultant stools into setts, two varieties, 
one from the Northern and one from 
Southern Hemispheres, were noticed 


from any sugar cane. 


to possess the reddened vascular 
bundles’ characteristic of ratoon 
stunting disease.. The possibility of 
infection having taken place after 
arrival in Queensland was not over- 
looked, but it was considered to be 
very remote. 

Just after the above discovery a 
further batch of cane setts arrived by 
air from the first source. In each of 
these, one node was sliced and ex- 
amined, and the symptoms were noted 
to be present in five of the varieties. 
In considering the original source of 
the disease an examination was made 
of the large number of varieties— 
aggregating over 100—collected during 
the 1951 New Guinea expedition, but 7 
no symptoms were apparent, although © 
the collection was made in many parts © 
of that large island. 

Several published references to red- | 
dened vascular bundles—not associated | 
with then known diseases—have been 
noted by the authors. H. Atherton 
Lee reported [4] red vascular disease 
in the Philippine Islands in 1922. 
There is no later evidence that this 
was due to any identified disease. 7 
The description of vascular bundle © 
disease of Puerto Rico appears to be 7 
similar in some respects to ratoon © 


stunting disease, but in none of the 7 


exhaustive examinations made in 
Queensland have the resting spores of © 
plasmodium described by Matz [5] and © 
Cook [2] been found. a 
Nolla {6] makes reference to the § 
reddening of vascular bundles of cane 
in Puerto Rico, and relates their oc- 
currence to possible damage by 2,4-D. 
No weedicides of this nature have been 
used in many of the Queensland | 
districts in which the symptoms have 7 
been found. 
Conclusions j 
The concept suggested in this paper 7 
would offer a reasonable explanation 7 
for many problems which have faced § 
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agriculturists and geneticists during the 
past few decades. Ratoon stunting 
disease causes depreciation in yields 
cf many cane varieties in Queensland, 

and there is very strong presumptive 
evidence that where this disease is 
absent the yields are not subject to 
mysterious and unexplained downward 
trends. The presence of such a disease 
in the commercial standard varieties 
used for comparative plantings in 
varietal trials with new seedling canes 
would explain the relatively large 
number of seedlings which are found 
to be superior to the standards. Using 
the same reasoning the contraction of 
the disease by a seedling cane in, say, 

its third or fourth year would explain 
the sudden deterioration in yield which 
is frequently experienced and which has 
been unconvincingly explained by some 
workers as “loss of hybrid vigour.” 
Queensland has had many experiences 
of this nature, and a considerable 
number of seedlings which have shown 
particular promise in their first two 
or three plantings have then, without 
apparent reason, fallen well below the 
performance of the same standard cane 
as was used in the earlier tests. 

It will be apparent to all sugar cane 
technologists that, in the light of 
knowledge gained on the subject of 
ratoon stunting disease, the quarantine 
precautions relating to imported canes 
will need amendment. Hot air treat- 
ment of setts in the exporting country 
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may reduce the chances of survival of 
buds, while heat treatment in the 
receiving country may be impracticable 
because of the advanced stage of buds 
or roots. The most practical approach 
seems to be the hot water or hot air 
treatment of all plants being distri- 
buted from the quarantine after the 
first stools have been grown. The use 
of sterile knives will become even 
more essential than heretofore. 


In view of the presumptive evidence 
that this disease is present in other 
countries than Queensland, and of the 
proof that it is capable of reducing 
yields appreciably at least in that 
country it is felt that serious thought 
might be given by sugar technologists 
to the possible effects in their own 
industries. The losses which have been 
incurred in the past by varietal yield 
deterioration must be enormous in the 


aggregate. The amount of lost income 
involved overshadows the relatively 
small expenditure which would be 


required for a thorough and systematic 
survey of the distribution of this and 
other diseases which may, to date, 
have remained unidentified and un- 
recognised. The authors suggest that 
this Conference might consider the 
formation of a committee to investigate 
the international implications of the 
disease, and perhaps to arrange for 
sugar cane pathologists to visit Queens- 
land to pursue further studies. 
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Forecast of Approved Varieties for 1954 


In accordance with usual practice, 
the Bureau has prepared a forecast of 
the changes it is proposed to make in 
the approved variety list of 1953. Any 
interested farmers’ organizations which 
consider alterations should not be made 
along the lines indicated, or wish to 
submit any other changes, are invited 
to submit their views to the Director of 
Sugar Experiment Stations before 30th 
November, 1953. Any objections against 
varietal deletions or suggestions for 
additions must be accompanied by a 
detailed statement of the reasons for such 
objections or suggestions. No action can 
be taken in respect of late or unsub- 
stantiated requests. 

Hambledon—Q.44 to be deleted. 

Mulgrave—P.O.J.2878 to be deleted. 

South Johnstone—Vidar to be added. 

Mourilyan—Vidar to be added. 

Invicta (North of Townsville)—Clark’s 
Seedling, Comus and P.O.J.2725 to 
be deleted. 

Invicta (South of Townsville)—B.208, 
S.J.2, S.J.4 and P.O.J.2714 to be 
deleted. Q.50 and Q.57 to be added. 


Pioneer—P.O.J.2878 to be 
Q.57 to be added. 

Kalamia—Q.57 to be added. 

Inkerman—Q.57 to be added. 

Proserpine—Clark’s Seedling and Co. 
290 to be deleted. 

Cattle Creek-——Clark’s Seedling to be 
deleted. 

Farleigh—Clark’s Seedling and P.O.J. 


2725 to be deleted. 


deleted. 


Racecourse—Clark’s Seedling, Co.290, 
E.K.28 and P.O.J.2725 to be deleted. 

North Eton—Co.290 to be deleted. 

Marian—Clark’s Seedling, Co.290 and 
P.O.J.2725 to be deleted. 

Plane Creek—Badila, Clark’s Seedling 
and P.O.J.2725 to be deleted. 

Qunaba—Q.42 to be deleted. 

Millaquin—-Q.42 to be deleted. 

Bingera—Q.42 to be deleted. 

Fairymead—Q.42 to be deleted. 

Gin Gin—Q.42 and Mahona to be 
deleted. 


Isis—Q.42 to be deleted. 


International Sugar Technologists Congress 


The Sugar Experiment Stations 
3oard, during 1952, approved of the 
Bureau being represented at the eighth 
Congress of the International Society of 
Sugar Cane Technologists, which was 
held in the British West Indies during 
April last. The officers selected as 
delegates to the Congress were the 
Director, Mr. Norman J. King, and 
Mr. C. B. Venton, Mill Technologist. 
Both have now returned to Queensland 
and have submitted to the Board 


reports on their visits to several other 
sugar-producing countries. Mr. King, 
prior to and subsequent to the Congress, 
spent some time in Hawaii, Colombia, 
Florida and South Africa, while Mr. 
Venton visited Hawaii, Louisiana, 
Florida, Cuba, Puerto Rico and Fiji. 
The Congress was held in Jamaica, 
Barbados, Trinidad and British Guiana. 

Portions of Mr. King’s report appear! 
in this issue of the Quarterly Bulletin. 


—N.J.K. 








